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The figure of the drawings to be published with the abstract is Figure No. 
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(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. . PCT/GB99/04380 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -40 as originally filed 

Claims, No.: 

1-39 as originally filed 

Drawings, sheets: 

1/1 5-1 5/1 5 as originally filed 

Sequence listing part of the description, pages: 
1-4, filed with the letter of 06.03.2000 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

H contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

H furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 

the international application as filed has been furnished. 
EI The statement that the information recorded in computer readable form is identical to the written sequence 

listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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the description, pages: 
the claims, Nos.: 
the drawings, sheets: 

This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 
see separate sheet 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. H This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

[3 not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

E3 all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-39 

No: Claims 
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Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-39 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-39 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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ITEM I: 

It is not possible for the International Examining Authority to determine whether 
the pages of the sequence listing filed together with letter of 06 March 2000 meet 
the requirements of Article 34(2) (b) PCT and the examination is therefore carried 
out on the basis of the sequences contained in the originally filed description. 

ITEM IV: 

The claims can be divided into the following three groups of claims: 

I: Claims 1-24 and 26-31 concern the determination of the metabolism 
phenotype of subjects by screening for polymorphisms. 

II: Claim 25 concern the identification of toxic effects of a test compound by 
contacting the test compound with low and high metabolising cells. 

Ill: Claims 32-39 concern methods for identifying polymorphisms with influence 
on the activity of the CYP3A5 gene. 

The only common feature of the said groups of claims is the polymorphism which 
influence the metabolic activity of CYP3A5. However, this concept is known from 
D2 (see Item V) and therefore cannot constitute a single common inventive 
concept. Thus, the present claims lack unity-of-invention. 

ITEM V: 

The cited prior art documents are 

D1: Molecular Pharmacology, vol. 49(2), p.31 1-318, (1996) 

D2: DATABASE MEDLINE [Online] US NATIONAL LIBRARY OF MEDICINE 
(NLM), BETHESDA, MD, US retrieved from STN Database accession no. 
1998428039 & Nippon Yakurigaku Zasshi. Folia Pharmacologica Japonica, 
vol.1 12(1), p.5-14, (July 1998) 

D3: Biochem. Biophys. Res. Commun., vol.205(3), p.1 741 -1747, (1994) 
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NOVELTY & INVENTIVE STEP : 

5.1 The closest prior art is described in D2 which reports that a genetic polymorphism 
in CYP3A5 causes a poor metabolising phenotype. The subject-matter of claims 1 
and 2 differs from D2 only in that the polymorphism is positioned in the 
transcription regulatory region. However, D1 (p.316, right col., lines 4-6) discloses 
that CYP3A5 is expressed in only 25-30 % of the population and D3 (p.1 741 , 
penultimate line) continues that CYP3A5 mRNA and protein is found in only 10- 
30% of Caucasian adults. To the skilled person it would therefore be obvious that 
a polymorphism in the CYP3A5 gene, which influences the drug metabolism, may 
be situated in the regulatory region and not in the expressed protein. 

The applicant argues that a polymorphism which cause a difference in gene 
expression need not be present in the transcription regulatory region, but may 
influence expression by causing an unstable RNA or defects in the protein itself. 

The IPEA is however of the opinion that a single nucleotide polymorphism (SNP) 
in the region coding for the expressed protein will generally cause a similar protein 
with reduced activity to be produced whereas a SNP in a transcription regulatory 
region such as the promoter often cause complete loss or very much reduced 
transcription of the adjacent genes, due to the high specificity of the RNA 
polymerase - promoter interaction (see eg the founding textbook "Genes, Ed. 
B.Lewin, John Wiley & Sons, (1983), p. 181"). The IPEA therefore does not argue 
that it is immediately apparent to the skilled person from D1 that a mutation is 
found in the transcription regulatory region, but maintains its views that D1 and D2 
in combination leads the skilled person, who wishes to find the polymorphism 
influencing the differentiated expression of CYP3A5, to study the transcription 
regulatory region of CYP3A5. 

For the skilled person, who wishes to solve the problem of identifying the drug 
metabolising activity of subjects, it would therefore be obvious to identify subjects 
having a high or low drug metabolising phenotype by the method mentioned in 
claims 1 and 2. Thus, claims 1 and 2 do not involve an inventive step. 
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5.2 Recognition sites for transcription factors, the activator protein-3 motif and the 
basic transcription element are well-known regions of the regulatory region of the 
CYP3A5 gene (see D3, page 1746, 2nd paragraph) and it would therefore be 
obvious for the skilled person to look for the polymorphism in these regions, 
especially as D3 shows that the two clones used therein have different sequences 
in these regions. Claims 3-4 therefore do not appear to be inventive. 

5.3 The clones studied in D3 have different sequences at the positions -475 and -147 
and D3 therefore indicates the presence of SNPs at these positions. Though D3 
also indicates other SNPs in the 5-flanking region of CYP3A5, the SNPs 
suggested at positions -475 and -147 are the only polymorphisms in regions 
known to play a role in transcription regulation (see positions -44 and -358 in 
Figure 2). The IPEA therefore considers that D3 in combination with D2 would 
lead the skilled person to study whether the mutations at -475 and -147 play a role 
in the differences for the drug metabolic activity of the CYP3A5 gene. Claims 5 
and 6 therefore are not considered inventive. 

5.4 The feature of claim 7 is commonly used in the art and therefore does not add 
anything inventive to the method of claim 1 . 

5.5 Also the steps of the method of claim 8 is common in the art, its use in the 
identification of polymorphic variants in a transcription regulatory region therefore 
does not involve anything inventive for the reasons given for claims 1-6. Thus, 
claims 8-16 are not considered inventive. 

5.6 The design of a primer which binds to a polymorphic variant or wild type 
nucleotide in a specific region with known sequence is routinely carried out by the 
skilled person and claims 17-24 therefore lack an inventive step for the same 
reasons as claims 1 -6. 

5.7 D2 describe the treatment of CYP2A6 (another cytochrome gene) containing cells 
with a drug and the identification of poorly metabolising cells on the basis of the 
effects of the drug on the cell. The method of claim 25 differs from D2 in that it 
concerns drugs metabolised by CYP3A5 and in that the method is used to identify 
the toxic effects of the test compound. In the light of D2, it appears to be obvious 
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that a drug metabolizing assay for CYP3A5 can be designed analogously to the 
assay for CYP2A6 and that the effects of the drug on a cell In which CYP3A5 
does not metabolise the drug can be studied. The applicant argues that CYP3A5 
and CYP2A6 do not metabolize the same drugs and are therefore not equivalents. 
The IPEA is, however, of the opinion that the drug-specificity of CYP3A5 is known 
to the skilled person (see abstract of reference 36 in D1, "Mol. Pharmacol., 
vol.38(2), p.207- 213, (1990)") and it would therefore not require an inventive skill 
to design an assay in which the drug-metabolizing effect of CYP3A5 in cells was 
tested. 



5.8 The method of claim 26 differs from D2 in that it is used to diagnose the 

susceptibility of an individual to a disease associated with environmental toxins or 
procarcinogens. However, it is well-known to the skilled person that many toxins 
and procarcinogens are oxidised by the cytochrome system the same way as 
drugs. It would therefore be obvious to the skilled person that the test system 
described in D2 for CYP2A6 can be applied analogously for CYP3A5 for 
diagnosing susceptibility to diseases associated with toxins or procarcinogens. 
Claims 26-31 therefore do not appear to be inventive. 

5.9 The methods of claims 32-35 do not go beyond what is routinely carried out in the 
investigation of regulatory regions for genes and therefore lack an inventive step 
for the same reasons as claims 1-2. Claims 36-39 do not add anything inventive to 
these claims for the reasons outlined for claims 3-6. 

INDUSTRIAL APPLICARH I TV- 

5.10 The subject-matter of claims 1-39 is considered industrially applicable. 
ITEM VII: 

7.1 Contrary to the requirements of Rule 5(a)(ii) PCT, the closest prior art documents 
D1 and D2 are not identified in the description and the relevant background art 
disclosed therein is not briefly discussed. 

7.2 Contrary to the PCT Guidelines C-ll 4.16-4.17, terms, eg "BigDye", used in the 
description have not been identified as registered trade marks. 
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ITEM VIII: 

8. 1 The present application's description contains data only for the -147 and -475 
polymorphisms which are shown to be linked. There is no evidence that any 
polymorphism which is not linked with the above have any influence on the drug 
metabolic behaviour of the subject. 

8.2 It is not clear how oligonucleotides with a certain binding specificity can be 
selected for unknown polymorphisms, present claim 8 therefore appears to be 
directed to the identification of known polymorphic variants in a subject. Thus, 
claim 8 contains all features of claim 7 and is, in fact, dependent thereon. 

8.3 The oligonucleotide of claim 17 is defined as being capable of hybridising 
specifically to wild-type or polymorphic variant of a transcription regulatory region 
of the sequence encoding CYP3A5. For the unknown polymorphisms this leads to 
an undefined scope of the claim. Claims 17-19 and 22-24 are therefore 
unacceptable due to lack of clarity. 

8.4 The claims should only exceptionally refer to the description or drawings (Rule 6.2 
PCT). Claim 21 contravenes this rule. 

8.5 The description does not appear to mention the effects of a test compound on 
cells which can be measured according to claim 25. Claim 25 therefore appears to 
lack support in the description. 

8.6 The application does not appear to mention specifically environmental toxins or 
procarcinogens which are metabolised by CYP3A5 and claim 26 therefore is not 
sufficiently supported by the description. 

3.7 The number of independent claims is too high, this causes a lack of clarity for the 
set of claims as a whole. 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-40 as originally filed 

Claims, No.: 

1 -39 as originally filed 

Drawings, sheets: 

1/1 5-1 5/1 5 as originally filed 

Sequence listing part of the description, pages: 

1-4, filed with the letter of 06.03.2000 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under. Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

H contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

C3 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 

the international application as filed has been furnished. 
B The statement that the information recorded in computer readable form is identical to the written sequence 

listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 
see separate sheet 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

H This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 
68.1 , not to invite the applicant to restrict or pay additional fees. 

This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

K not complied with for the following reasons: 
see separate sheet 

Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

K all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1 -39 

No: Claims 
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Inventive step (IS) Yes: Claims 

No: Claims 1-39 

Industrial applicability (IA) Yes: Claims 1 -39 

No: Claims 



2, Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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ITEM I: 

It is not possible for the International Examining Authority to determine whether 
the pages of the sequence listing filed together with letter of 06 March 2000 meet 
the requirements of Article 34(2)(b) PCT and the examination is therefore carried 
out on the basis of the sequences contained in the originally filed description. 

ITEM IV: 

The claims can be divided into the following three groups of claims: 

I: Claims 1-24 and 26-31 concern the determination of the metabolism 
phenotype of subjects by screening for polymorphisms. 

II: Claim 25 concern the identification of toxic effects of a test compound by 
contacting the test compound with low and high metabolising cells. 

Ill: Claims 32-39 concern methods for identifying polymorphisms with influence 
on the activity of the CYP3A5 gene. 

The only common feature of the said groups of claims is the polymorphism which 
influence the metabolic activity of CYP3A5. However, this concept is known from 
D2 (see Item V) and therefore cannot constitute a single common inventive 
concept. Thus, the present claims lack unity-of-invention. 

ITEM V: 

The cited prior art documents are 

D1 : Molecular Pharmacology, vol. 49(2), p.31 1 -31 8, (1 996) 

D2: DATABASE MEDLINE [Online] US NATIONAL LIBRARY OF MEDICINE 
(NLM), BETHESDA, MD, US retrieved from STN Database accession no. 
1998428039 & Nippon Yakurigaku Zasshi. Folia Pharmacologica Japonica, 
vol.112(1), p.5-14, (July 1998) 

D3: Biochem. Biophys. Res. Commun., vol.205(3), p.1741-1747, (1994) 
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NOVELTY & INVENTIVE STEP : 

5.1 The closest prior art is described in D2 which reports that a genetic polymorphism 
in CYP3A5 causes a poor metabolising phenotype. The subject-matter of claims 1 
and 2 differs from D2 only in that the polymorphism is positioned in the 
transcription regulatory region. However, D1 (p.316, right col., lines 4-6) discloses 
that CYP3A5 is expressed in only 25-30 % of the population and D3 (p.1741 , 
penultimate line) continues that CYP3A5 mRNA and protein is found in only 10- 
30% of Caucasian adults. To the skilled person it would therefore be obvious that 
a polymorphism in the CYP3A5 gene, which influences the drug metabolism, may 
be situated in the regulatory region and not in the expressed protein. 

The applicant argues that a polymorphism which cause a difference in gene 
expression need not be present in the transcription regulatory region, but may 
influence expression by causing an unstable RNA or defects in the protein itself. 

The IPEA is however of the opinion that a single nucleotide polymorphism (SNP) 
in the region coding for the expressed protein will generally cause a similar protein 
with reduced activity to be produced whereas a SNP in a transcription regulatory 
region such as the promoter often cause complete loss or very much reduced 
transcription of the adjacent genes, due to the high specificity of the RNA 
polymerase - promoter interaction (see eg the founding textbook "Genes, Ed. 
B.Lewin, John Wiley & Sons, (1983), p.181"). The IPEA therefore does not argue 
that it is immediately apparent to the skilled person from D1 that a mutation is 
found in the transcription regulatory region, but maintains its views that D1 and D2 
in combination leads the skilled person, who wishes to find the polymorphism 
influencing the differentiated expression of CYP3A5, to study the transcription 
regulatory region of CYP3A5. 

For the skilled person, who wishes to solve the problem of identifying the drug 
metabolising activity of subjects, it would therefore be obvious to identify subjects 
having a high or low drug metabolising phenotype by the method mentioned in 
claims 1 and 2. Thus, claims 1 and 2 do not involve an inventive step. 
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5.2 Recognition sites for transcription factors, the activator protein-3 motif and the 
basic transcription element are well-known regions of the regulatory region of the 
CYP3A5 gene (see D3, page 1746, 2nd paragraph) and it would therefore be 
obvious for the skilled person to look for the polymorphism in these regions, 
especially as D3 shows that the two clones used therein have different sequences 
in these regions. Claims 3-4 therefore do not appear to be inventive. 

5.3 The clones studied in D3 have different sequences at the positions -475 and -147 
and D3 therefore indicates the presence of SNPs at these positions. Though D3 
also indicates other SNPs in the 5-flanking region of CYP3A5, the SNPs 
suggested at positions -475 and -147 are the only polymorphisms in regions 
known to play a role in transcription regulation (see positions -44 and -358 in 
Figure 2). The IPEA therefore considers that D3 in combination with D2 would 
lead the skilled person to study whether the mutations at -475 and -147 play a role 
in the differences for the drug metabolic activity of the CYP3A5 gene. Claims 5 
and 6 therefore are not considered inventive. 

5.4 The feature of claim 7 is commonly used in the art and therefore does not add 
anything inventive to the method of claim 1 . 

5.5 Also the steps of the method of claim 8 is common in the art, its use in the 
identification of polymorphic variants in a transcription regulatory region therefore 
does not involve anything inventive for the reasons given for claims 1-6. Thus, 
claims 8-16 are not considered inventive. 

5.6 The design of a primer which binds to a polymorphic variant or wild type 
nucleotide in a specific region with known sequence is routinely carried out by the 
skilled person and claims 17-24 therefore lack an inventive step for the same 
reasons as claims 1-6. 

5.7 D2 describe the treatment of CYP2A6 (another cytochrome gene) containing cells 
with a drug and the identification of poorly metabolising cells on the basis of the 
effects of the drug on the cell. The method of claim 25 differs from D2 in that it 
concerns drugs metabolised by CYP3A5 and in that the method is used to identify 
the toxic effects of the test compound. In the light of D2, it appears to be obvious 
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that a drug metabolizing assay for CYP3A5 can be designed analogously to the 
assay for CYP2A6 and that the effects of the drug on a cell in which CYP3A5 
does not metabolise the drug can be studied. The applicant argues that CYP3A5 
and CYP2A6 do not metabolize the same drugs and are therefore not equivalents. 
The I PEA is, however, of the opinion that the drug-specificity of CYP3A5 is known 
to the skilled person (see abstract of reference 36 in D1 , "Mol. Pharmacol., 
vol. 38(2), p. 207- 213, (1990)") and it would therefore not require an inventive skill 
to design an assay in which the drug-metabolizing effect of CYP3A5 in cells was 
tested. 

5.8 The method of claim 26 differs from D2 in that it is used to diagnose the 
susceptibility of an individual to a disease associated with environmental toxins or 
procarcinogens. However, it is well-known to the skilled person that many toxins 
and procarcinogens are oxidised by the cytochrome system the same way as 
drugs. It would therefore be obvious to the skilled person that the test system 
described in D2 for CYP2A6 can be applied analogously for CYP3A5 for 
diagnosing susceptibility to diseases associated with toxins or procarcinogens. 
Claims 26-31 therefore do not appear to be inventive. 

5.9 The methods of claims 32-35 do not go beyond what is routinely carried out in the 
investigation of regulatory regions for genes and therefore lack an inventive step 
for the same reasons as claims 1-2. Claims 36-39 do not add anything inventive to 
these claims for the reasons outlined for claims 3-6. 

INDUSTRIAL APPLICABILITY: 

5.10 The subject-matter of claims 1-39 is considered industrially applicable. 
ITEM VII: 

7.1 Contrary to the requirements of Rule 5(a)(ii) PCT, the closest prior art documents 
D1 and D2 are not identified in the description and the relevant background art 
disclosed therein is not briefly discussed. 

7.2 Contrary to the PCT Guidelines C-ll 4.16-4.17, terms, eg "BigDye", used in the 
description have not been identified as registered trade marks. 
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ITEM VIII: 

8.1 The present application's description contains data only for the -147 and -475 
polymorphisms which are shown to be linked. There is no evidence that any 
polymorphism which is not linked with the above have any influence on the drug 
metabolic behaviour of the subject. 

8.2 It is not clear how oligonucleotides with a certain binding specificity can be 
selected for unknown polymorphisms, present claim 8 therefore appears to be 
directed to the identification of known polymorphic variants in a subject. Thus, 
claim 8 contains all features of claim 7 and is, in fact, dependent thereon. 

8.3 The oligonucleotide of claim 1 7 is defined as being capable of hybridising 
specifically to wild-type or polymorphic variant of a transcription regulatory region 
of the sequence encoding CYP3A5. For the unknown polymorphisms this leads to 
an undefined scope of the claim. Claims 17-19 and 22-24 are therefore 
unacceptable due to lack of clarity. 

8.4 The claims should only exceptionally refer to the description or drawings (Rule 6.2 
PCT). Claim 21 contravenes this rule. 

8.5 The description does not appear to mention the effects of a test compound on 
cells which can be measured according to claim 25. Claim 25 therefore appears to 
lack support in the description. 

8.6 The application does not appear to mention specifically environmental toxins or 
procarcinogens which are metabolised by CYP3A5 and claim 26 therefore is not 
sufficiently supported by the description. 

8.7 The number of independent claims is too high, this causes a lack of clarity for the 
set of claims as a whole. 
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